Introduction
The volatility in agricultural product markets has been accompanied by volatility in the factor markets. Changes in the prices of crops and livestock products have resulted in changes in the demand for agricultural inputs. These changes have been confounded by those in the market for fossil fuels. Higher prices for fossil fuels result in increased demand for maize and other agricultural products used for biofuels, thereby affecting agricultural factor markets. In addition, fossil fuels are farm inputs so changes in their prices also affect agricultural input markets. As demand and prices for farm inputs change, sellers of agricultural inputs due to the substitution of some inputs for others and comprices affect the revenues of such companies. Farm-level responses to changes in factor prices have implications for public policy.
The application of inputs such as chemicals and fertilisaquifers (Parris, 2011) . Despite the concerns over runoff and leaching that have encouraged the promotion of best agricultural management practices, anecdotal evidence indicates that the use of conventional practices, especially in crop production, has changed little since the early 1990s. An opportunity to substitute for some of these harmful inputs could -tion on input use and substitution could be used to determine the appropriate levels of taxes or subsidies on given inputs agricultural chemicals that can compromise environmenThis study explored the types and magnitudes of the relademand elasticities for south-eastern U.S. agriculture. on the economics of input substitution. Ferguson and Pfouts theoretical background of applied substitution in production Allen relative elasticities and cross price elasticities. Several -studies may no longer be relevant. In addition, the changes in demand for agricultural commodities and corresponding changes in the demand for agricultural inputs in recent regional differences in factor demand, possibly due to differences in regional agricultural production practices and may not necessarily be applicable to south-eastern U.S. agriculture. This study revisits factor demand and input substitution in agriculture from a south-eastern U.S. perspective, and and chemicals, and a substitute to labour.
Methodology Theoretical model
Translog cost functions developed by Christensen et al.
eral, the translog cost function may be represented as:
(1) C is cost, Q i is the price of input i, w j is the price of input j i, j = 1,2,...,n.
to input prices (w i ) is: 
By use of Shephard's lemma, equation 2 could be expressed as a system of factor share equations (S i ) that are functions of factor prices (w i ) and output ( Q S i is the proportional share of the i th input relative to total cost.
Homogeneity restrictions require that the sum of the price Symmetry also requires the respective cross price effects to be equal. The translog cost function can be applied to multiprod--restrictions imposed for linear homogeneity in the input prices may be either impossible or inappropriate. Therefore, -the effect of a change in relative factor prices on the relative factor quantities, holding output and other input prices system of factor share equations could be used to compute price elasticity ( ii ) is given by:
ii i S i is the share of input i. The Allen elasticity of substitution ( ij ) i and input j is given by:
(5) ij i to the price of input j and S j is the share of input j.
Empirical model
Data on input prices and output levels used in this study the prices of capital, labour, land, energy, chemicals and other collected for each of the eleven states (Alabama, Arkansas, south-east U.S. In addition, data on the output of crops and relevant data for more recent years are not available.
computed for capital, labour, land, energy, chemicals and other intermediate inputs. The factor share for each input is the ratio of the expenditure on the input to the expenditure on all inputs for a given year:
S it represents factor share of agricultural input i in year t e it represents expenditure on agricultural input i in year t and E t is the overall or total input expenditure in year t.
obtained from the estimation of a system of factor share share equations as related to agriculture in south-eastern U.S., agricultural output ( Q six inputs such that: 
Results and discussion
Our results and discussion are presented in three subsec--subsection contains the discussion of the estimated Allen
Allen elasticities of substitution in the third subsection. Table 1 contains the results of the six estimated fac-S labour ) and other intermediate inputs (S other ) accounted for the largest factor shares at indicate that an increase in the price of capital (w capital result in decreases in the factor shares of capital (S capital ), labour (S labour ), energy (S energy ), chemicals (S chemicals ) and other intermediate inputs (S other point increase in the factor share of land (S land ). Increases in the price of land (w land factor shares of land, labour, chemicals and other intermediate inputs and increases in those of capital and energy.
w labour factor shares of labour and chemicals and reduce the factor shares of each of the other four inputs. Increases in the factor result from increases in the price of energy (w energy reducing those of capital, labour and energy. An increase in the price of chemicals (w chemicals the factor shares of land, chemicals and other intermediate inputs and increases in each of the shares of capital, labour and energy. Increases in crop production (crop in decreases in the shares of capital and other intermedireductions in the factor shares of all inputs except those of energy and other intermediate inputs. The factor shares of -sage of time.
Estimated Allen own-price elasticities -ticities (diagonal elements) and substitution elasticities (off-diagonal elements) for the various inputs. The estimates indicate that the demand for capital, land and energy in southsuggests that agricultural chemical companies have limited 
Conclusions
Sellers of most agricultural inputs used in south-eastto reduce environmental damage from the use of agricultural chemicals. Additionally, the inelastic nature of farm labour
